ABSTRAK

Dewasa ini kebutuhan akan energi cenderung semakin bertambah, akan
tetapi sumber energi konvensional tidak dapat mengimbanginya. Sumber energi
alternatif yang cocok untuk dimanfaatkan dan dikembangkan di Indonesia adalah
tenaga matahari. Salah satu contoh pemanfaatan tenaga matahari guna
menjalankan pompa air dikenal dengan nama Solar Water Pump System.

Ada lima komponen utama dalam Solar Water Pump System, yaitu : solar
panel, charge regulator, accu, inverter dan pompa air. Transformasi energi radiasi
matahari menjadi energi listrik dapat dilakukan oleh solar cell. Charge regulator
berguna untuk mengatur tegangan dan arus dari solar panel menuju accu agar accu
terhindar dari overcharge. Untuk menyimpan energi yang dihasilkan solar panel,
sistem memerlukan accu. Karena sistem menggunakan beban AC maka
diperlukan inverter untuk mengubah sumber enegi DC yang tersimpan dalam accu
menjadi energi AC.

Dalam perancangan prototype Solar Water Pump System ini, dijelaskan
perhitungan spesifikasi minimum dari komponen sistem, perhitungan lama beban
dapat beroperasi, waktu charge accu serta perhitungan besar tilt angle agar energi
radiasi matahari yang diterima solar panel maksimum. Komponen yang
direalisasikan yaitu: series regulator dan square wave inverter.

Dari data pengamatan, terlihat bahwa series regulator membutuhkan
tegangan input minimum sebesar 15Vpc agar series regulator dapat aktif. Series
regulator akan memutuskan daya dari solar panel menuju accu jika tegangan accu
melebihi 12,7Vpce. Tegangan accu mencerminkan kondisi energi yang tersimpan
dalam accu, pada saat “penuh” tegangan accu bernilai 12,7Vpc. Pada square wave
inverter, bentuk sinyal output dipengaruhi oleh jenis beban. Untuk beban resistif,
bentuk sinyal output tetap square, tetapi untuk beban induktif, bentuk sinyal

output rounded.



ABSTRACT

Nowadays, the need of energy tends to increase, but conventional energy
resources cannot handled it. Alternative energy resources that suitable to use in
Indonesia is solar energy. The example of solar energy application is to operate
water pump that known as Solar Water Pump System.

There are five major components in Solar Water Pump System, that is:
solar panel, charge regulator, lead acid battery, inverter and water pump.
Transformation radiation energy into electrical energy can be performing with
solar cell. Charge regulator used to regulate voltage and current from solar panel
into lead acid battery in order to prevent lead acid battery from overcharge. To
store the energy that produced by solar panel, system need a lead acid battery.
Because system use AC load then need an inverter to transform DC energy
resources that save in lead acid battery into AC energy.

In this prototype design of Solar Water Pump System, explained about
calculation minimum of component system, calculation how long load can be
operate, time for charge lead acid battery also calculation tilt angle magnitude so
solar radiation energy that accepted by solar panel maximum. The component
realized that is: series regulator and square wave inverter.

In observation seen, that series regulator needs minimum input voltage as
much 15Vpc in order to make series regulator active. Series regulator will cut a
power from solar panel into lead acid battery if lead acid battery voltage over
12,7Vpc. Lead acid battery voltage reflect energy condition that store in lead acid
battery, when “full” lead acid battery voltage as much 12,7Vpc. In square wave
inverter, output signal form influenced with type of load. For resistive load, output

signal form still square, but for inductive load, output signal form rounded.
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